Data is available here: <https://dhsprogram.com/data/available-datasets.cfm>.

Background {#sec005}
==========

The period from 1990 to 2015 has witnessed a decline in maternal mortality ratio, albeit much slower than required to achieve the millennium development goals \[[@pone.0196896.ref001]\]. While displaying regional disparities, the levels of maternal mortality are "unacceptably high" in sub-Saharan Africa, about 66% of all maternal deaths worldwide. These "unacceptably high" maternal deaths are appalling, particularly when most of these maternal deaths can be prevented by utilizing the services of a skilled health personnel as in a health facility \[[@pone.0196896.ref002]\]. Several studies have highlighted the low utilization of maternal healthcare services, in particular health facility delivery in Nigeria \[[@pone.0196896.ref003],[@pone.0196896.ref004],[@pone.0196896.ref005]\] and Ethiopia \[[@pone.0196896.ref006],[@pone.0196896.ref007],[@pone.0196896.ref008]\]. However, there is a dearth of studies on subjectively reported underlying causes of poor utilization of health facility services in Nigeria. Accordingly, the current study aims to comprehend the underlying causes of low health facility utilization in Nigeria.

Skilled care throughout the period of pregnancy from inception to postnatal care is life saving for women and the child. There are proven medical strategies to prevent or treat, nearly 75% of complications of pregnancy including antepartum and postpartum haemorrhage, infections, puerperal complications, preeclampsia and eclampsia, and unsafe abortions, which can only be provided in a health facility set up \[[@pone.0196896.ref009],[@pone.0196896.ref010]\]. Accordingly, the role of health facility delivery in preventing/treating pregnancy related complications and reducing maternal and neonatal mortality is indisputable. Despite this the utilization of health facilities and the rate of health facility delivery remains low in Nigeria with nearly one fifth of the deliveries occurring without anyone present during delivery \[[@pone.0196896.ref011],[@pone.0196896.ref012]\]. Health facility delivery service utilization remains low in Ethiopia as well and as per one of the studies 85% of women in Ethiopia still deliver at home \[[@pone.0196896.ref013]\]

Research shows that universal health coverage entails broader demand side interventions toward maternal health access and health facility delivery is but one part of universal health access. The common strategies including provision of financial incentives, improving patient transfer and community involvement lack substantial quality evidence to corroborate their effectiveness and what is even more compelling is the lack of contextual appropriateness of such strategies \[[@pone.0196896.ref014]\]. On the other hand, although socioeconomic and cultural factors are highlighted, research studies have also focussed on supply side factors toward maternal healthcare services \[[@pone.0196896.ref015],[@pone.0196896.ref016]\].

Without refuting the importance of studying multiple factors toward improving maternal healthcare service usage, it should be noted that results of many if not most of these studies are applicable to broader policy guidelines versus the need for locally applicable insights which may be dissimilar across regions even within the same country. In Nigeria, for example, midwives service scheme and The Subsidy Reinvestment and Empowerment Program (SURE-P) maternal and child health schemes were implemented with success to improve the maternal healthcare service usage. However, a dearth of active support for primary health centres by state and local governments has been noted and it is in this realm that studies such as the current one, are indispensable \[[@pone.0196896.ref017]\]. In fact, one research study has also noted uneven success of midwives' service scheme in Nigeria with the challenges of varying levels of support from state and local governments \[[@pone.0196896.ref018]\]. In the same vein, studies from Ethiopia have reported the profound focus of research on individual and household factors affecting maternal healthcare service usage, while undermining the importance of contextual factors which in-fact play a crucial role in the success of the implemented programs \[[@pone.0196896.ref019],[@pone.0196896.ref020]\].

In order to improve the support from these government actors and improve maternal health service utilization, local insights into the context of a given geopolitical zone is required. The study of regional disparities in the utilization of health facility delivery intra country and intercountry, particularly based on subjectively reported causes, aids providing such needed context\[[@pone.0196896.ref001],[@pone.0196896.ref002]\]. The importance of regional barriers to accessing maternal healthcare was reported in low-income settings in South Asia e.g. Nepal. Nigeria and Ethiopia are two sub-Saharan African countries with similarities and differences, which further aid the study of and highlight the importance of contextual factors towards maternal healthcare service utilization, intra-country and intercountry. Comparing Nigeria and Ethiopia implies comparing two of the most populous African countries and also two countries in the list of 6, which account for more than 50% of maternal deaths globally \[[@pone.0196896.ref021]\]. Accordingly, this study aims to analyse the subjectively reported causes of non-usage of health facility delivery services within these two countries.

Methods {#sec006}
=======

The survey and sampling design {#sec007}
------------------------------

We used cross-sectional data from recent Demographic and Health Surveys (DHSs) from Nigeria and Ethiopia conducted in 2013 and 2016 respectively. The DHSs were implemented in the respective countries with the financial and technical assistance by ICF International provisioned through the USAID-funded MEASURE DHS program. DHS surveys are nationally representative that collect information on a wide range of public health related topics such as anthropometric, demographic, socioeconomic, family planning and domestic violence to name a few. The survey covered men and women aged between 15--49 years and under-5 children residing in non-institutional settings (households excluding hospitals, cantonments). For sampling, a three-staged stratified cluster design was employed for Nigeria and two-stage design for Ethiopia. For Nigeria, the stages included selection of sampling strata, enumeration areas, and households, and for Ghana the stages include selection of enumeration areas and subsequent selections of households Cluster sampling serves as a time-efficient and cost-efficient technique to conduct population surveys in large geographical areas and select large samples. A more detailed version of the survey was published elsewhere \[[@pone.0196896.ref004],[@pone.0196896.ref019]\].

Variables selection and measurement {#sec008}
-----------------------------------

The dependent variables were self-reported reason of not delivering at health facilities. The following reasons were listed in the Nigeria DHS survey: 1. Not customary 2. Not necessary 3. Husband/family didn\'t allow 4. No female provider 5. Do not trust facility/poor service 6. Too far/no transport 7. Facility not open 8. Cost too much. The answers were coded as 'Yes' and 'No'.

A set of potential confounding variables were included in the analysis as well based on their theoretical association with the outcome and explanatory variables in light of previous studies such as: Age of the participants (age groups): 15--19, 20--24, 25--29, 30--34, 35--39, 40--44, 45--49; Region: Residency: Urban, Rural; Religion: Christian, Islam, Other; Education: No education, Primary, Secondary; Employed: No, Yes; Wealth index: Poorest, Poorer, Middle, Richer, Richest; Sex of household head: Male, Female \[[@pone.0196896.ref001],[@pone.0196896.ref004]--[@pone.0196896.ref009], [@pone.0196896.ref012],[@pone.0196896.ref016]--[@pone.0196896.ref018]\].

For the calculation household wealth status, instead of direct income the volume of durable goods (e.g. TV, radio, bicycle) possessed by the household as well as and housing quality (e.g. type of floor, wall, and roof) are taken into consideration. Each item is assigned a factor score generated through principal component analysis (PCA) which are then summed and standardized for the households \[[@pone.0196896.ref022],[@pone.0196896.ref023]\]. These standardised scores place the households in a continuous scale based on relative wealth scores. The scores thus obtained from a continuous scale and subsequently categorized into quintiles to rank the household as poorest/poorer/middle/richer/richest to richest.

Data analysis {#sec009}
-------------

We did the analyses using publicly available data from demographic health surveys. Ethical procedures were the responsibility of the institutions that commissioned, funded, or managed the surveys. All DHS surveys are approved by ICF international as well as an Institutional Review Board (IRB) in respective country to ensure that the protocols are in compliance with the U.S. Department of Health and Human Services regulations for the protection of human subjects.

Since DHS surveys use complex sampling techniques, the usual analytical procedures are not suitable due the presence of cluster effects in the design. In order to adjust for this effect, the dataset was converted to a plan file accounting for the primary sampling units, sample strata and weight. This allowed complex sample analysis which is recommended for DHS data. After preparing the plan file, descriptive analyses were carried out to calculate the basic sociodemographic characteristics of the sample population and the reasons of not delivering at health facilities. These results were presented as percentages with 95% CIs. Differences in the percentages of the individual reasons between two countries were presented as bar charts. Following that, multivariable logistic regression analyses were performed to measure the odds ratios association between the individual causes and the main explanatory variables while adjusting for the confounders. The level of significance was set at p\<0.05 for all analyses. All analyses were performed with SPSS version 24 for windows.

Results {#sec010}
=======

Sample characteristics {#sec011}
----------------------

Mean age of the women was 29.2 years (SD 7.15) and 29.1 years (SD 7.59) in Ethiopia and Nigeria respectively. Further sociodemographic profile was presented in [Table 1](#pone.0196896.t001){ref-type="table"}. As the table indicates, majority of the women were in the age group of 25--29 years, of rural origin, followers of Christianity for Ethiopia and Islam for Nigeria, had no formal education, currently unemployed for Ethiopia and employed for Nigeria, were from the households of lowest wealth quintile, from male-headed households. In addition, the majority of women had 1--2 children in Ethiopia, but \>4 children in Nigeria.

10.1371/journal.pone.0196896.t001

###### Distribution of the explanatory variables.
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                                     Ethiopia   Nigeria           
  ---------------------------------- ---------- --------- ------- -------
  **Age groups**                                                  
  15--19                             794        6.1       1883    7.6
  20--24                             2637       20.2      4980    20.6
  25--29                             3648       27.9      6163    25.9
  30--34                             2527       19.4      4537    18.8
  35--39                             2052       15.7      3481    14.5
  40--44                             987        7.6       1998    8.2
  45--49                             408        3.1       991     4.3
  Region                                                          
  **Residency**                                                   
  Urban                              1617       12.4      4239    17.7
  Rural                              11436      87.6      19794   82.3
  **Religion**                                                    
  Christian                          7391       56.6      6705    27.2
  Islam                              5343       40.9      16725   70.1
  Other                              319        2.4       603     2.7
  **Education**                                                   
  No education                       7333       56.2      15703   65.4
  Primary                            3948       30.2      4796    19.9
  Secondary                          1163       8.9       3328    13.8
  No education                       609        4.7       15703   0.9
  **Education of husband/partner**                                
  No education                       7333       56.2      12671   52.7
  Primary                            3948       30.2      5337    22.2
  Secondary                          1163       8.9       4579    19.1
  No education                       609        4.7       1446    6.0
  **Employed**                                                    
  No                                 9561       73.2      8942    36.0
  Yes                                3492       26.8      15091   64.0
  **Wealth index**                                                
  Poorest                            3808       29.2      8372    35.0
  Poorer                             2508       19.2      7126    29.8
  Middle                             2368       18.1      4683    19.4
  Richer                             2206       16.9      2803    11.4
  Richest                            2163       16.6      1049    4.4
  **Sex of household head**                                       
  Male                               10869      83.3      22034   91.5
  Female                             2184       16.7      1999    8.5
  **Parity**                                                      
  1--2                               7562       57.94     7049    29.33
  3--4                               2233       17.11     6452    26.85
  \>4                                3258       24.95     10532   43.82

Reasons for not delivering at health facilities {#sec012}
-----------------------------------------------

[Fig 1](#pone.0196896.g001){ref-type="fig"} shows the percentages of the self-reported reasons for not delivering at a health facility. It is clear that majority of the women in both countries were not aware of the significance of health facility delivery as they described it as not necessary. More than a quarter of the women in Nigeria and one-tenth of in Ethiopia mentioned it as not customary. Apart from these, transportation and high expenses were reported by a significant proportion of the respondents.

![Comparison of the self-reported reasons for not delivering at health facilities in Ethiopia and Nigeria.](pone.0196896.g001){#pone.0196896.g001}

Urban-rural difference in the reasons for not delivering at health facilities {#sec013}
-----------------------------------------------------------------------------

Self-reported reasons for not delivering at health facilities were presented separately for urban and rural women in [Table 2](#pone.0196896.t002){ref-type="table"}. Women in the rural areas are more likely to report delivering at health facility as not customary (not a common practice in the family), not necessary (perceived unimportance of the service), health facility too far or no transport. However, urban women were more likely to complain that husband/family did not allow and that the costs were too high. Specifically, in the case of Ethiopia urban counterparts also reported issues related to absence of female provider, do not trust facility/poor service and health facility not open. This was however, not the case with Nigeria.

10.1371/journal.pone.0196896.t002

###### Self-reported causes of not delivering at a health facility in Ethiopia and Nigeria.
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                                           Ethiopia (%, 95% CI)   p                  Nigeria (%, 95% CI)   p                                     
  ---------------------------------------- ---------------------- ------------------ --------------------- ------------------ ------------------ ---------
  **Not customary**                        11.6 (7.4--17.8)       30.4, 28.6--32.3   0.001                 7.6, 6.2--9.4      11.0, 9.7--12.5    0.013
  **Not necessary**                        48.0 (42.6--53.5       55.5, 53.6--57.4   0.003                 42.7, 39.7--45.8   45.9, 44.3--47.5   0.343
  **Husband/family didn\'t allow**         1.4, 0.6--3.7          1.0, 0.7--1.4      0.19                  6.0, 4.9--7.2      5.8, 5.2--6.6      0.128
  **No female provider**                   1.3, 0.4--4.3          1.1, 0.6--2.0      0.215                 0.8, 0.3--2.0      3.1, 2.2--4.4      0.001
  **Do not trust facility/poor service**   1.6, 0.8--3.1          0.9, 0.5--1.5      0.37                  4.4, 3.0--6.2      4.4, 3.4--5.7      0.39
  **Too far/no transport**                 5.2, 3.6--7.4          15.4, 14.0--17.0   \<0.001               10.5, 8.8--12.6    20.4, 18.8--22.1   \<0.001
  **Facility not open**                    1.1, 0.5--2.4          0.7, 0.5--0.9      0.146                 2.1, 1.3--3.3      4.3, 3.6--5.1      0.007
  **Cost too high**                        4.7, 3.3--6.4          4.3, 3.7--4.9      0.209                 11.1, 9.5--13.0    9.8, 9.0--10.7     0.115

Results of multivariable regression analysis were summarised in [Table 3](#pone.0196896.t003){ref-type="table"}. It shows that urban women in Ethiopia had 75% significant reduction in the odds of health facility delivery as not customary, compared to rural women \[OR = 0.248, 95%CI = 0.203--0.381\], about 32% significant reduction in the odds of health facility delivery as not necessary, compared to the rural women \[OR = 0.681, 95%CI = 0.409--0.918\] and urban women were 1.465 times as likely to report health facility delivery is hindered by long distance or lack of transport, compared to rural women. In contrast, Nigerian urban women had 52% significant reduction in the odds of reporting health facility delivery is hindered by facility closed (not open), compared to rural women \[OR = 0.475, 95%CI = 0.364--0.803\] and cost been too much were 15% higher for urban women compared to the rural women \[OR = 1.148, 95%CI = 1.015--1.298\] (See [Table 3](#pone.0196896.t003){ref-type="table"} for details).

10.1371/journal.pone.0196896.t003

###### Odds of the self-reported causes of not delivering at a health facility among urban women.
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                                           Ethiopia                                     Nigeria                                                     
  ---------------------------------------- -------------------------------------------- -------------- -------------------------------------------- --------------
  **Not customary **                       0.248[\*](#t003fn004){ref-type="table-fn"}   0.203--0.381   0.950                                        0.827--1.091
  **Not necessary**                        0.681[\*](#t003fn004){ref-type="table-fn"}   0.409--0.918   0.981                                        0.777--1.239
  **Husband/family didn\'t allow**         0.594                                        0.465--1.128   1.094                                        0.930--1.288
  **No female provider**                   0.636                                        0.386--2.031   0.774                                        0.470--1.519
  **Do not trust facility/poor service**   1.221                                        0.803--1.858   0.764                                        0.636--1.31
  **Too far/no transport**                 1.465[\*](#t003fn004){ref-type="table-fn"}   1.013--2.629   1.265                                        0.989--1.618
  **Facility not open**                    1.015                                        0.984--1.477   0.475[\*](#t003fn004){ref-type="table-fn"}   0.364--0.803
  **Cost too high**                        1.083                                        0.742--2.115   1.179[\*](#t003fn004){ref-type="table-fn"}   1.041--1.336

N.B. Reference category is rural residency.

OR = Odds ratio.

CI = Confidence interval.

\* = significant at p\<0.05.

Adjusted for age, residency, education, education of husband/partner, religion, employment, wealth index, household head, parity.

Discussion {#sec014}
==========

Health facility delivery "Not necessary","Not customary", "Too far/no transport", "Facility not open" and "Cost too high" were the chief factors reported in the study countries. As captured in the analysis, choosing not to delivering at health facility can be determined by tradition/perception of the problem, as well as structural and socioeconomic barrier. A surprisingly high number of women reported health facility delivery as unnecessary, indicative of the poor knowledge/awareness of the risks associated with childbirth without a skilled attendant. A greater proportion of the women who reported facility delivery as not customary and unnecessary had no educational qualification (not shown in the analysis). Women with higher educational level, in both urban and rural areas had lower likelihood of regarding facility delivery as unnecessary/not customary, and higher likelihood of complaining about the opening hours of health facility. The percentages of complaining about cost and distance to health facility did not differ significantly among the categories of education.

The results of our analyses showed that 'cost' is one of the top four barriers reported for not attending health facility delivery in both urban and rural areas, with slightly higher likelihood of such reports in urban areas. This remains true for both the countries, Nigeria and Ethiopia. It is in line with previous research studies where 'cost' remains an influential factor in determining the place of delivery. One study, for example reported cost of delivery as prohibitive particularly for those with seasonal work \[[@pone.0196896.ref024]\]. Another study reported cost as a barrier although not for all the women and the consideration of traditional birth attendants as an alternative to health facility delivery due to cost \[[@pone.0196896.ref025],[@pone.0196896.ref026]\]. Cost has been reported as a barrier to maternal healthcare service utilization in the studies for Ethiopia and Nigeria \[[@pone.0196896.ref027],[@pone.0196896.ref028]\]. These usually have a policy implication in terms of removing user fees or in some way providing free/subsidized access to maternal healthcare services, which although not inappropriate but may be insufficient on its own \[[@pone.0196896.ref028]\]. These policy measures for example, in many cases disregard the indirect costs associated with health facility delivery/maternal healthcare service utilization as well as other barriers as discussed below \[[@pone.0196896.ref028]\]. Thus, cost remains one of the many factors which impede health facility delivery service utilization.

However, about one in four women in Ethiopia and one in ten women Nigeria reported that "Not necessary/Not customary" as reasons for not attending health facility delivery. Although the current study lacked data to infer on the precise reasons underlying greater reporting of such factors, particularly in Ethiopia, there was a related study which highlighted the concept of considering delivery as a natural phenomenon versus a health ailment requiring health facility services in Ethiopia. This study also elaborated on the pleasure, women receive from rituals following home delivery \[[@pone.0196896.ref029]\]. On the other hand in the Nigerian context lack of education has been cited as the underlying factor behind the "Not necessary/Not customary" reports of health facility delivery and further that planning health facility delivery in advance reduces such reports \[[@pone.0196896.ref030],[@pone.0196896.ref031]\] Lack of awareness/misconception of the importance of health facility delivery and socio-cultural factors have been cited in previous research studies consistent with the findings of the current study \[[@pone.0196896.ref032],[@pone.0196896.ref033],[@pone.0196896.ref034]\].

In the same vein, transportation still remains an issue determining health facility delivery. Transportation issue is more likely to be reported in urban areas for Ethiopian women. One study for example reported transportation issues more so in the rural context and the issue of poverty limiting alternative transportation provision \[[@pone.0196896.ref035]\]. Another study identified 'access' barriers to health facility delivery and the need for tools to identify regional disparities in 'access' and further utilizing these tools toward healthcare planning by local officials \[[@pone.0196896.ref036]\]. Studies such as the current one become important in this context since it not only identifies barriers (subjectively reported) but also aims to highlight the regional areas needing improvement. Although it is true for both the countries, Ethiopia has higher prevalence of reports of transportation issues and accordingly might have greater implications for Ethiopia than Nigeria.

A few women also reported issues of trust for the provider/poor service as a factor in determining health facility delivery. To corroborate these findings, one previous study reported poor quality of services as detrimental to health facility deliveries, particularly in the realm of 'process' i.e. standards of care employed in the provision of these services \[[@pone.0196896.ref037],[@pone.0196896.ref038]\]. However, in the current study we were limited by the data availability and accordingly not in a position to comment on which indicators of quality were compromised. Absence of female providers although not a major reason (even in the current study) has been cited in one previous study from Bangladesh \[[@pone.0196896.ref039]\]. Interestingly some women reported the issue of husband/family not allowing health facility delivery. The issue of husband/family not allowing health facility delivery has been identified by one other research study \[[@pone.0196896.ref040]\].

Again, women in rural areas were consistently more likely to report most of the issues above as reasons for not delivery at health facility relative to their urban counterparts. Facility not being open, transportation issues, absence of female provider and that health facility delivery was not necessary/not customary were more likely to be reported in the rural areas relative their urban counterparts. These findings are consistent with previous research studies \[[@pone.0196896.ref041],[@pone.0196896.ref042],[@pone.0196896.ref043]\].

Strengths and limitations {#sec015}
-------------------------

The results of the study can be used by local policy makers to target the reasons in a given area for improving maternal healthcare services and their usage. However, the current is limited by the availability of data and accordingly certain aspects could not be elaborately analysed. For example, 'cost' has been noted as one barrier to delivering in health facility. But it could not be analysed that this cost is due to loss of wages or any other aspect related to the use of maternal healthcare services. Similarly, when it comes to poor services it is not clear whether the attitude of the healthcare staff or process related issues in services were below par standards. In the same vein when family not approving health facility delivery was a reason it was not possible to elaborate on the reasons as to why the husband/family were not approving the same. Also, potential confounders like parity, marital status and antenatal care uptake were not included in the analysis owing to the limited scope of the project. The surveys in Ethiopia and Nigeria were conducted three years apart, which might account for large variation in the self-reported causes of not delivering at a health facility. Another important limitation is the use of preselected list of questions on not delivering a health facility, a construct which is essentially qualitative in nature. Future studies should focus on exploring the root causes especially sociocultural ones through qualitative in-depth interviews and not close-ended questions as used in the present study.

Conclusions {#sec016}
===========

Utilization of health facility delivery is impacted by multiple factors in both the countries, Nigeria and Ethiopia. Major reports included health facility delivery as "Not necessary/Not customary", "Cost too high" and "Too far/no transport". Specific policy implications might include considering reduction/elimination of costs associated with delivery, both direct and indirect, through schemes like user fee elimination and/or subsidized/free maternal healthcare services. This might also make a case for universal health coverage. However, such schemes should be cautious in expecting the outcome of the schemes since there are multiple other factors playing a role. For example, transportation initiatives might be considered focussing on the rural set up for both the countries. Also, in the context of Ethiopia a focus on increasing the awareness of the need for health facility delivery through public health marketing may be one option. In the same vein, for Nigeria a focus on improving education and improving antenatal coverage to establish planned deliveries, can be considered. In order to achieving the maternal mortality related targets, addressing regional disparities in accessing maternal healthcare services should be regarded as a priority of health promotion programs in Nigeria and Ethiopia. Local policy makers should take into account these findings while framing appropriate policies toward providing maternal healthcare services and improve their usage accordingly. There is also need for more studies highlighting the regional disparities in maternal healthcare service usage.
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